Objectives: This study was carried out to analyze the single dose toxicity of ShinEumHur (SEH) pharmacopuncture injected into the muscles of Sprague-Dawley rats.
Introduction
Pharmacopuncture therapy is a distinctive therapy based on acupuncture & moxibustion medicine, meridian theory, and herbal medicine [1] . Depending on the diseases, highly effective herbs are selected, and pharmacopuncture fluid is extracted from those selected herbs and injected into meridian points [2] . A single procedure, achieve the effects of both acupuncture and herbal medicine. Moreover, as the pharma-copuncture does not pass through the digestive system, it works faster and has effects that oral administration of the same herbal decoction would not have [3] . The ShinEumHur (SHE) pharmacopuncture, which originated from Yukmijihwang decoction, was developed to treat diseases, such as immune, endocrine, digestive, respiratory, urinary, and circulatory system diseases, caused by kidney-yin deficiency syndromes [4] . SHE herbal acupuncture has been widely used in clinics and is, known to be effective for treating kidney-yin deficiency syndromes. Especially, it shows considerable effects on disorders of the musculoskeletal system, such as lumbago, melosalgia, and weakness of the lower limbs [5] . The constituents of SEH herbal acupuncture are Achyranthis Radix, Plantaginis Semen, Rehmanniae Radix Preparata, Ligustri Lucidi Fructus, Corni Fructus, Dioscoreae rhizoma, Poria cocos, Moutan Cortex Radicis, Alismatis Rhizoma. These were extracted at low temperature and low pressure in an aseptic room at the Korean Pharmacopuncture Institute (Seoul, Korea) .
Several studies on the relation between the toxicity and the composition of SEH pharmacopuncture have been conducted. Park et al conducted a study on the pharmacological action and toxicity of Rehmanniae Radix Preparata [6] . In a toxicity study, Kim et The current research trend for single-dose toxicity testing of extracts is to study the acute and the subacute toxicities through Good Laboratory Practice (GLP) regulations. All the experiments for this study were conducted at Biotoxtech, an institution authorized to perform non-clinical studies, under the GLP.
Material and Methods
The SEH pharmacopuncture was made in a clean room at the Korean Pharmacopuncture Institute (K-GMP). After the mixing process with sterile distilled water had been completed, the pH was controlled to between 7.0 and 7.5. Then, NaCl was added to make a 0.9% isotonic solution by using sterilized equipment. The completed extract was stored in a refrigerator (2.1 -5.3°C) until it was used. The date of manufacture on this extract was March 5, 2013, and its expiration date was Mar 11, 2013. The animals used in this study were 6-week-old SD rats. The reason SD rats were chosen is that they have been widely used in safety tests in the field of medicine, so the results of this study could be easily compared with many other databases. The range of weights of the male rats was 177.9 − 198.5 g at the time of injection, and that of the female rats was 153.0 − 182.9 g. For all animals, a visual inspection was conducted; all animals were weighed by using a CP3202S system (Sartorius, Germany). During the seven days of acclimatization, the general symptoms of the rats were observed once a day. The weights of the rats were recorded on the last day of acclimatization. No abnormalities were found. The temperature of the breeding environment was 22.0 − 24.1°C, the humidity was 47.7% − 70.8%, and the illumination was 150 − 300 Lux. Sufficient food (Teklad Certified Irradiated Global 18% Protein Rodent Diet 2918C) and ultraviolet (UV)-filtered water were provided. Groupings were done after the seven days of acclimatization. Animals were selected if their weights were close to the mean weight. In total, 20 male rats and 20 female rats were selected. The animals were randomly distributed into 4 groups (5 mice of each sex per group), as shown in Table 1 . In clinical applications, the usual dose for SEH pharmacopuncture is 1.0 mL per treatment. No death occurred in a pilot test in which 1.0 mL of SEH pharmacopuncture was injected into each male and female rat, in this study 1.0 mL/animal was set as the high dose, and 0.5 mL/animal and 0.25 mL/animal were set as the mid and the low doses, respectively. In the control group, 1.0 mL/animal, 0.5 mL/site in each thigh, of normal saline solution was injected. A single dose, 0.25 or 0.5 mL/animal, was injected into the left thigh muscle of the rats in the low or the middose groups, respectively. In the high dose-groups, 0.5 mL of SEH pharmacopuncture was injected into each thigh muscle of the rats, for a total of 1.0 mL/animal. All injections were done using disposable syringes. This study was performed under the approval of the Institutional Animal Ethics Committee of Biotoxtech Co., Ltd.
From the 1 st day to the 14 th day after treatment, the general symptoms were examined once a day. On the day of dosing (day 0), the general symptoms (side effects, revealing time, recovery time, etc.), as well as the mortality, were examined at 30 minutes and at 1, 2, 4, and 6 hours after injection. The weights were measured immediately before administration and at 3, 7 and 14 days after administration.
After a fast of more than 18 hours immediately before autopsy, which was conducted 15 days after injection, the rats were anesthetized by using isoflurane. Blood samples were taken from the abdominal aorta on that day, and blood samples of about 1 mL blood sample were analyzed by using an automatic hematology analyzer (ADVIA 2120i, SIEMEMS, Germany). A blood sample of about a 2 mL was centrifuged for the blood coagulation test (3,000 rpm, 10 minutes). The results were measured by using an automated coagulation analyzer (Coapresta 2000, SEKISUI, Japan). The blood obtained from the abdominal aorta was also analyzed using blood biochemical tests. The results were measured by using an automatic analyzer (7180, HITACHI, Japan) and an electrolyte analyzer (AVL9181, Roche, Germany). After observations had been terminated, the organs and tissues of all surviving animals were visually inspected and microscopically examined. The weights and the results of the hematologic examinations and the blood chemical were analyzed by using SAS software (version 9.3, SAS Institute Inc., USA.). A Bartlett test was conducted to evaluate the homogeneity of the variance and the significance. The one-way ANOVA test was carried out when the homogeneity of the variance was recognized, and the Kruskal-Wallis test was conducted posthoc.
Results
In this study, no deaths or abnormalities occurred in any of the groups (Tables 2, 3 ). In addition, no changes in weight were observed in any of the groups (Table 4) . Finally, no meaningful changes in the hematological examination, blood chemical test, necropsies and histopathologyl were noted (Tables 5, 6, 7, 8) .
Discussion
The term, 'ShinEumHur' , means Kidney-Yin deficiency syndrome, which is one of the categories of eight-principle pattern identification in Oriental medicine. This syndrome has been recognized to be caused by an imbalance in the kidney function. Its symptoms include pain in the back or the knees, forgetfulness, tidal fever, night sweating, dizziness, tinnitus, insomnia, thirst at night, etc. [11] . In the Orient, Yukmijihwang decoction has been used typically for more than a thousand years for the treat ment of this syndrome. Yukmijihwang decoction, a classic six-herb oriental medicine formula, is composed of Rehmanniae Radix Preparata, Corni Fructus, Dioscoreae rhizoma, Poria cocos, Alismatis Rhizoma and Moutan Cortex Radicis. Originally, it was used to improve or restore decreased functions related to aging, such as impairments of vision, hearing, cognition, and memory [12] . Furthermore, a number of studies on the effects of Yukmijihwang decoction have been conducted recently. Yukmijihwang decoction has been reported to be able to protect against β-amyloid toxicity [13] , inhibit the development of benign prostatic hyperplasia [14] , decrease proteinuria and protect kidney function [15] , and lower body weight and improve insulin and leptin sensitivity in obese rats [16] ; it can also be used to treat Henoch-Schonlein purpura caused by SEH [17] . SEH pharmacopuncture, which is comprised of compositions of Yukmijihwang decoction and several additional herbal medicines, has been widely utilized in clinics to treat Kidney-Yin deficiency syndrome. In clinics, its effects S.D., standard deviation; N, number of animals; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma glutamyltranspeptidase; Glu, glucose; BUN, blood urea nitrogen; Crea, creatinine; T-Bili, total bilirubin; T-Chol, total cholesterol; TG, triglycerides; TP, total protein; Alb, albumin; A/G ratio, albumin/globulin ratio; P, phosphorus; Ca, calcium; Na, sodium; K, potassium; Cl, chloride. Although SEH pharmacopuncture is used widely in clinics, safety studies on it are insufficient, so more safety studies are needed. Toxicity studies form an essential database and are important for evaluating the safety of the test substances in medications [26] . To assess the toxicity of SEH pharmacopuncture, we need to study its acute and chronic side effects and its relations with capacity reaction more. Animal testing is the most fundamental way to perform safety assessments [27] . The Korea Food & Drug Administration has published testing protocol guidelines for the study of toxicity, and all experiments should be conducted following GLP regulations [28] .
This study was carried out to provide objective safety data for SEH pharmacopuncture. Doses of 0.25, 0.5, and 1.0 mL/animal of SEH pharmacopuncture were administered to the experimental groups, and a dose of 1.0 mL/ animal of normal saline solution were administered to the control group. In all four groups, no deaths occurred, and no abnormalities were observed. For all animals, the clinical signs, weights, hematologic examination results, and blood chemical test results were within normal range. Organs and tissues were checked for abnormalities, and no significant histopathological findings were observed. The results of our toxicity test showed that treatment with 1.0-mL/animal of SEH pharmacopuncture did not cause any changes in weight or in the results of the hematological, blood chemistry, and autopsy examinations, which indicates that SEH pharmacopuncture can safely be administered as a treatment. Further studies on the subject should be conducted to yield more concrete evidence to support this finding.
Conculsion
The results of this study suggest that an intramuscular injection of 1.0-mL/animal of SEH pharmacopuncture does not cause any changes in weight or in the results of hematological, blood chemistry, and necropsy examinations. It also did not result in any mortality, which indicates that intramuscular injection of SEH pharmacopuncture can be used as a safe treatment.
